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For: WIRELESS DIGITAL AUDIO MUSIC SYSTEM 


DECLARATION OF APPLICANT REGARDING LIMITED BATTERY LIFE 

UNDER 35 USC Section 132 


I, C. Earl Woolfork, being duly sworn, depose and declare as follows: 

L I am the Inventor of the above referenced patent application 
("Application"). I have personal knowledge of the following matter and if asked to 
testify, could and would testify competently, thereto. 

2. Daphne Burton, my then attorney, conducted the interview with Examiner 
Flanders and Supervisory Patent Examiner Tran (collectively "Examiners") on June 13, 
2006 regarding the pending office action dated May 17, 2006. I participated in that 
interview. 

3. During the interview, among other things, we discussed U.S. Patent No. 
5,771,441 issued to Altstatt ("Alstatt" or "'the 441 Patent") and U.S. Patent No. 
5,946,343 issued to Schotz ("Schotz" or "'the 343 Patent"). 

4. Examiners requested that I submit evidence in an affidavit under 35 USC 
Section 132 explaining as to why the combination of Altstatt in view of Schotz is non- 
operative due to limited battery life. 

5. I am hereby submitting this affidavit and all the supporting documentation 
to the Examiners for their consideration. 
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6. Altstatt's invention is based on an analog technology and is operated by a 
battery. Altstatt recites that the maximum value of V is fixed by the battery voltage of 
1 .5 or possibly 3 volts (Column 8, lines 22-24). 

7. Schotz' invention is based on digital technology. Schotz's digital wireless 
speaker system requires 120VAC at 60Hz. Schotz further states that "[b]oth the 
transmitter 22 and the receiver 24 have respective power circuits (not shown) that convert 
input power (e.g., 120VAC at 60 Hz) into proper voltage levels for appropriate 
transmitter and receiver operation " Please refer to Column 14, lines 1-4. 

8. Exhibit A. attached hereto, lists the commercially available Integrated 
Chip components ("IC Components") that both Altstatt and Schotz identify in their 
respective designs. Datasheets identifying electrical current requirements to operate the 
IC Components are included in Exhibit B . 

9. Alstatt cannot be combined with Schotz. However, even assuming such a 
combination is possible, the Altstatt' s battery powered analog headphone system will 
suffer from a significantly reduced playtime due to the power consumption of Schotz' s 
numerous integrated circuit components, as articulated in the calculation spreadsheet 
attached hereto as Exhibit C . 

10. The "playtime" is defined as the time the invention can be operated 
continuously before the battery must be changed or recharged. The playtime calculation 
consists of simple unit conversions as defined in chapter one, problem 1.5 and solution 
set of well known Theodore S. Rappaport's Wireless Communications Principles & 
Practice textbook. The relevant pages from the textbook are attached herewith as Exhibit 
D. 

According to Exhibit D, the formula for the playtime calculation is: 
{((60minutes/lhour) x BmA-h)/f(60 minutes/hour x 24 hour/day)(sum of IC currents in mA))} x (24hour/day) 
where B is the battery current capacity. 

11. As shown in Exhibit C Altstatt's portable invention will yield a playtime 
greater than 10 hours when operated with a small battery having a current capacity of 
50mA-h (50 milUamp-hours). 

12. If we were to hypothetically apply the same 50mA-h battery capacity to 
operate Schotz's invention, Exhibit C further shows that the frequency hopping spread 
spectrum ("FHSS") system will operate for approximately six minutes, and the direct 
sequence spread spectrum ("DSSS") system will operate for approximately eleven 
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minutes before requiring a new battery or a recharged battery. Please note that the FHSS 
and DSSS system operations are constrained to the lowest device (transmitter or 
receiver) operation tune. 
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EXHIBIT A 


US Patent Number:5,771,441 Issued to Altstatt 


Number 

Component Description 

Reference 

1 

Transmitter.BA1404 

column 5. lines 34-37 

2 

Receiver,TA7766AF 

column 8, lines 54-58 

3 

Receiver,TA7792F 

column 8, lines 54-58 


US Patent Number:5,946,343 lssu< 

3d to Schotz 

1 

Digital Signal Processor,DSP56002 

column 14, lines 49-50 

2 

A/D converter,SAA7360 

column 7, lines 1 1-12 

3 

Stereo Rfter MPEG,SAA2520 

column 14, lines 47-48 

4 

MPEGjSAAzozl 

column 14, lines 47-48 

5 

ModUlator,RF2422 

column 10, lines 17-18 

6 

Power Amplifier, TQ91 32 

column 10, lines 31-32 

"7 


column 10, lines 49-50 

8 

Voltage Controlled Oscillator,SMV2500 

column 14, lines 51-53 

9 

Low Noise Amplifier, MGA86576 

column 11, lines 16-18 

10 

Digital Interface Transmitter, CS8402 

column 11, lines 31-33 

11 

Digital to Analog Converter,TDA1305T 

column 13, lines 57-59 

12 

Clock Recovery & Timing,TRU-050 

column 12, lines 28-29 

13 

Demodulator,RF2703 

column 12, lines 13-15 

14 

Microprocessor, P IC1 6C55 

column 6, lines 63-66 

15 

DSSS Transmitter.CYLINK SSTX 

column 16, lines 62-64 

16 

DSSS Receiver.CYLINK Part#SPECTRE 

column 18, lines 4-5 

17 

Mixer,IAM81008 

column 11, lines 16-18 

18 

Channel Encoder/Decoder,SRT241203 

column 9, lines 25-26 

19 

lnterleaver/De-interleaver,SRT-24INT 

column 9, lines 50-52 

20 

Optical Digital Receiver f HK-3131-01 

column 7, lines 40-43 

21 

Optical Digital Transmitter, HK-3 131 -03 

column 13, lines 15-17 

22 

Voltage Controlled Oscillator,M2 D300 

column 8, lines 49-50 


EXHIBIT B 

US Patent Number:5,771,441 Issued to Altstatt 

Item Number 1 : Transmitter, BA1404 


ROHfl CO LTD MOE » 

*-T*-f IC/ICs for Audio Appneaflons 


7628111 OODMSba b ■ RHil 
~ BA1404/BA1404F 


• TUvW'i TV*} A/Block Diagram 


r*wput(7 

AFOAsf? 
AFQgof? 

osobias|T 

fE 


R F OUT [7 »- g 
RFOMO[T — ^ 
030 [7 


BA14Q4 WDAU04F 


3£ 


ujpuOTOUT 
iljuOOtH 

w)oso ■ 


T-77 -05-05 


• J&ftfi*£ft/Abeohite Maximum Ratings (Ta=25t) 


Parameter 

Symbol 

Urnfto 

Unit 


Vco 

. £5 

V 

mm 

Pd 

600* 

mw 

totmnm 

Topr 

-25-76 

t; 

ft&surtis 

Tstg 

-60-126 



• Ta -at£Lhr«fflt 6«frtt, 1tfc-3#5aW**U 4 

• &&Jttfr$ftv/Recommendod Operating Conditions (To»25t)) 


Peramoter 

Symbol 


Typ. 

Max. 

Un9 


Vco 

1 

126 

2 

V 


• fcftftftil/EieoMcal Charactertetlco (Ta=2SX; t Vcc=»1,25V) 


i 

% 



Symbol 

. Mm, 

Typ. 

Max. 

Una. 

Conditions • 

mamma 

• lQ 

QLS 

3 

6 

mA 



2iU . 

380 

640 

720 

. O 



Qv 

30 

37 


<m 

ViN«06oiV 


CB 



2 

dB 

Vw-a5raV 

MPxn*a*«ff 

VOM 

200 * 



mVp-p 

THD&3* 

MPxaskHz^n 

Voo 


1 


mv 

&&«•» 

/t<rn?MH7j«E 

Vcp 

460 

630 


mVpup 

mum 


8ap 

2S ' 

46 


dB 



VmN 


1 


Wo* 



Voso 

360 

600 


mv m 



ROHm 


1149 


US Patent Number:5,771,441 Issued to Altstatt 

■ b « Item Number 2: Receiver, TA 7766AF 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta = 25°C, V CC = 1.5V. f m = 1kHz) 



J T IVlUVL 

TEST 

VjfV" 

curr 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Supply Current 

»cc 


At lamp off 


0.8 

1.6 

mA 

Input Resistance 

R|N 




36 


kfl 

Output Resistance 

Rout 



— 

15 


kO 

Max. Composite 
Signal Input Voltage 

Vjn(MAX) 
(STEREO) 

— 

L+R=90%, P=10%, THD=5% 
SW 1 ^R LE D = 50kn 
SW 5 ->LPF ON 

— 

250 

— 

mV rms 

Separation 

Sep 


L + R = 90mV rms 
P=10mV rms 
SW 1 -^RiED = 50kn 
SW 5 ->LPF ON 

f m = 100Hz 


30 

— 

dB j 

f m = 1kHz 

22 

35 


f m = 10 kHz 

— 

30 

— 

Total 

Harmonic 

Distortion 

Monaural 

THD 
(MONAURAL) 



V in = 100mV rms 
SW 1 ^RLED = 500n 


n j 


% 

Stereo 

-run 
(STEREO) 

L + R = 90mVrms, P = 10mV rms 
SW^LED^Okfl 
SW 5 -»LPF ON 

— 

0.4 

— 

Voltage Gain 


— 

V jn = 100mV rms 
SW 1 ->R L ED = 500n 

-4 

-2 

1 

dB 

Channel Balance 

CB 


V in = 100mV rms 
SW 1 -^R LE D = 500fl 


0 

2.0 

dB 

Lamp ON Sensitivity 

V L (ON) 


Pilot 
input 

SW 1 -*R LE D = 50kft 



5 

mV rms 

Lamp OFF Sensitivity 

V L (OFF) 

SW!->R LED = 500n 

7 



Stereo Lamp 
Hysteresis 

Vh 


to turn-off from turn-on 


o 


mV r ms 

Capture Range 

CR 


P^OmVn™ 


±3 


% 

Carrier Leak 
(Note) 

19kHz 

CL 


L + R = 90m Vpfpj 
P^IOmV^s 

SW 1 -^R LED = 50kn j 


30 


dB 

38kHz 


50 


SCA Rejection Ratio 

SCA Rej 


P = 10mV rmS/ L + R = 80mV rms 
SCA = 1 0mV rrm , f SCA = 67kHz 
SW 1 -»R L ED = 50kfl 


70 


dB 

Signal To Noise Ratio 

S/N 


Vjn^lOOmVrms, Rg = 620n 
SW 1 ^R LED = 500O 


65 


dB 


(Note) Carrier leak of 38kHz is only carrier. 


4 2001-06-25 


2 


US Patent Number:5,771,441 Issued to Altstatt 

mm Item Number 3: Receiver, TA 7792F 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Supply Voltage 

vcc 

5 

V 

Power Dissipation 

TA7792P 

PD (Note) 

750 

mW 

TA7792F 

350 

Operating Temperature 

Topr 

-25-75 

°C 

Storage Temperature 

Tstg 

-55-150 

°C 


(Note) Derated above Ta = 25°C in the proportion of 6mW/°C for TA7792P, and of 
2.8mW/°C for TA7792F. 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, Ta = 25°C, V C c = 15V 

FM : V jn = 60dB/*V EMF, f = 83MHz, f m = 1kHz, 4f= ± 22.5kHz 
AM : V in =:60dB/iV EMF, f=1MHz, f m = 1kHz, MOD = 30% 


CHARACTERISTIC 

SYMBOL 

TEST 
CIR- 
CUIT 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Supply Current 

ICC(FM) 

1 

Vm=0 


4.0 

5.2 

mA 

ICC (AM) 

1 

V in = 0 


1.2 

1.8 


Input Limiting Voltage 

v in(lim) 

1 

-3dB limiting 


10 

16 

dB/iV EMF 


Total Harmonic Distortion 

THD (FM) 

1 



0.25 


% 


Signal To Noise Ratio 

S/N(FM) 

1 



62 


dB 


Quiescent Sensitivity 


1 

S/N = 30dB 


12 


dB/xV EMF 

FM 

AM Rejection Ratio 

AMR 

1 

MOD = 30% 


30 


dB 


Oscillator Voltage 

V osc 

2 

f = 60MHz 

53 

90 

135 

mVrms 


Oscillator Stop Supply 
Voltage 

Vstop(FM) 

1 

Vj n <-20dB/*V EMF 


0.85 

0.95 

V 


Recovered Output Voltage 

Vqd(FM) 

1 


28 

45 

68 

mV rms 


Voltage Gain 

G V 

1 

Vj n = 30dB/zV EMF 

14 

25 

50 

m V rms 


Recovered Output Voltage 

Vod(AM) 

1 


25 

40 

60 

mV rms 

AM 

Total Harmonic Distortion 

THD (AM) 

1 



1.5 


% 

Signal To Noise Ratio 

S/N(AM) 

1 



40 


dB 


Oscillator Stop Supply 
Voltage 

Vstop(AM) 

1 

V jn <-20dB//V EMF 


0.85 

0.95 

V 

Out nut Rocktanre Pin(S) 

FM 

Ro (FM) 

1 

f=1kHz 


1.4 


kn 



AM 

R 0 (AM) 

1 

f=1kHz 


8 



X Vj n : Open Display 
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US Patent Number:5,946,343 Issued to Schotz 

Item Number 1: Digital Signal Processor, DSP56002 Specifications 

DC Electrical Characteristics 

DC ELECTRICAL CHARACTERISTICS 


Table 2-3 DC Electrical Characteristics 


Characteristics 

Symbol 

Min 

Typ 

Max 

Units 

Supply Voltage 

v C c 

4.5 

5.0 

5.5 

! v 

Trim if 1— lirrK \/ n\ to no 

inpuL rrigri vuiuigc 






•EXTAL 

VfT-IP 

4.0 


v C c 

V 

•RESET 


2.5 

— 

V C c 

V 

•MODA. MODB. MODC 


3.5 

— 

v C c 

V 

• All other inputs 

V[H 

2.0 

— 

Vcc 

V 

Input Low Voltage 






• EXTAL 

Vac 

-0.5 

— 

0.6 

V 

• MODA, MODB, MODC 

V ILM 

-0.5 


O ft 

V 

• All other inputs 

V IL 

ft c 
-U.J 


U.o 

v 

V 

Input Leakage Current 

l m 

-1 

— 

1 


EXTAL, RESET, MODA/IRQA, MODB/IRQB, 






MODC/NMI, DR, BR, WT. CKP, P1N1I , MCBG, 












Tn-state (Off-state) Input Current (@ 2.4 V/0.4 V) 


-10 

— 

10 

HA 

Output High Voltage (Iqh = n™A) 

V 0H 

2.4 

— 

— 

V 

Output Low Voltage (Iql = 3.0 mA) 

Vol 

— 

— 

0.4 

V 

HREQ Iq L = 6.7 mA, TXD Iq L = 6.7 mA 





Internal Supply Current at 40 MHz 1 

kxi 



90 

105 

mA 

• In Wait mode 2 

!ccw 

— 

12 

20 

mA 

• In Stop mode 2 

k:cs 

— 

2 

95 

HA 

Internal Supply Current at 66 MHz 1 



95 

130 

mA 

• In Wait mode 2 

Irrw 

_ 

15 

25 

mA 

• In Stop mode 2 

kxs 

— 

2 

95 

uA 

Internal Supply Current at 80 MHz 1 

kxi 

— 

115 

160 

mA 

1 • In Wait mode 2 

Jccw 


18 

30 

mA 

• In Stop mode 2 

k:cs 


2 

95 

uA 

PLL Supply Current 3 






• 40 MHz 



1.0 

1.5 

mA 

•66 MHz 



1.1 

1.5 

mA 

•80 MHz 



1.2 

1.8 

mA 

CKOUT Supply Current 4 






• 40 MHz 



14 

20 

mA 

• 66 MHz 



28 

35 

mA 

• 80 MHz 



34 

42 

mA 

Input Capacitance 5 



10 


pF 

Notes: 1. Section 4 Design Considerations describes how to calculate the external supply current. 

2. In order to obtain these results all inputs must be terminated (i.e., not allowed to float). 


3. Values are given for PLL enabled. 






4. Values are given for CKOUT enabled. 






5. Periodically sampled and not 100% tested 
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US Patent Number: 5,946, 343 Issued to Schotz 


Item Number 2. A/D Converter, SAA7360 


Philips Semiconductors 


Product specification 


Bitstream conversion ADC 
for digital audio systems 


SAA7360 


Table 1 Output data formats 


Reset 


ODF2 

ODF1 

MODE 

0 

0 

test 

0 

1 

format 1 

1 

0 

format 2 

1 

1 

|2S 


When pin RESET is held LOW the data outputs are set to 
zero. The RESET pin operates as a Schmitt trigger, 
enabling a power-on reset function by using an external 
RC circuit. 


LIMITING VALUES 

In accordance with the Absolute Maximum Rating System (I EC 134). 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Vdda 

analog supply voltage 

note 1 

-0.5 

+6.5 

V 

V, 

DC input voltage 


-0.5 

+6.5 

V 

IlK 

DC input diode current 



±20 

mA 

V 0 

DC output voltage 


-0.5 

V DD + 0.5 

V 

lo 

DC output source or sink current 



±20 

mA 

Idd or Iss 

total DC V 0 D or Vss current 



±0.5 

A 

T"amb 

operating ambient temperature 



+85 

°C 

T stg 

storage temperature 


-65 

+150 

°C 

Ves 

electrostatic handling 

note 2 

-2000 

+2000 

V 

note 3 

-200 

+200 

V 


Notes 

1 • All V D d and Vss P*ns must be externally connected to the same power supply. 

2. Equivalent to discharging a 100 pF capacitor via a 1.5 kfl series resistor with a rise time of 15 ns. 

3. Equivalent to discharging a 200 pF capacitor via a 2.5 u.H series inductor. 


CHARACTERISTICS 

Vdd = 5 V; Tamb = 25 °C; fxtai = 256f s ; f s = 44.1 kHz; unless otherwise specified. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Supplies 



Vdda 

analog supply voltage 


4.5 

5.0 

5.5 

V 

'dda 

analog supply current 



43 


mA 

Vddd 

digital supply voltage 


4.5 

5.0 

5.5 

V 

Iddd 

digital supply current 



50 


mA 

P tot 

total power consumption 



465 


mW 


1995 Apr 24 
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US Patent Number:5,946,343 Issued to Schotz 


Item Number 3: Stereo Filter MPEG. SAA2520 

Phflips Semiconductors Preliminary specification 

Stereo filter and codec for MPEG layer 1 SAA2520 
audio applications w " 


LIMITING VALUES 

In accordance with the Absolute Maximum System (IEC 134). 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Vdd 

supply voltage 


-0.5 

6.5 

V 

V, 

input voltage 

note 1 

-0.5 

V OD + 0.5 

V 

■ss 

supply current from Vss 



160 

mA 

Idd 

supply current in V D d 



160 

mA 

Ii 

input current 


-10 

10 

mA 

b 

output current 


-20 

20 

mA 

Ptot 

total power dissipation 



680 

mW 

T stg 

storage temperature range 


-55 

150 

°C 

Tamb 

operating ambient temperature range 


-40 

85 

°C 

Ves1 

electrostatic handling 

note 2 

-1500 

1500 

V 

Ves2 

electrostatic handling 

note 3 

-70 

70 

V 


Notes 

1 . Input voltage should not exceed 6.5 V unless otherwise specified 

2. Equivalent to discharging a 100 pF capacitor through a 1 .5 kn series resistor 

3. Equivalent to discharging a 200 pF capacitor through a 0 O series resistor. 


DC CHARACTERISTICS 

Tamb = -40 to 85 °C; V DD = 3.8 to 5.5 V unless otherwise specified. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Supply 



Vdd 

supply voltage range 


3.8 

5.0 

5.5 

V 

Idd 

operating current 

V DD = 5V(note1) 


82 

110 

mA 

Idd 

operating current 

V DD = 3.8 V (note 1) 


58 

80 

mA 

Inputs URC 

>A, SBDIR, SBEF, LTCLK, LTCNT0, LTNCT1, X22IN, X24IN 



V, H 

HIGH level input voltage 


0.7V DD 



V 

V,L 

LOW level input voltage 




0.3V DD 

V 

"I. 

input current 

Vj = 0V; 

Tamb=25 °C 



10 

uA 

+l| 

input current 

V, = 5.5V; 
Tamb=25°C 



10 

UA 

Inputs PWF 

IDWN. LTENA 



V,H 

HIGH level input voltage 


0.7V DD 



V 

V, L 

LOW level input voltage 




0.3V DD 

V 


input current 

Vi = V DD ; 
T afrib =25 0 C 

40 


250 

uA 


August 1993 
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US Patent Number:5,946,343 Issued to Schotz 


Item Number 4: MPEG, SAA2521 

Philips Semiconductors Preliminary specification 

Masking threshold processor for MPEG SAA2521 
layer 1 audio compression applications 


DC CHARACTERISTICS 

Vdd = 3.8 to 5.5 V; T^m, = -40 to 85 °C; unless otherwise specified. 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Supply 

Vdd 

supply voltage range 


3.8 

5 

5.5 

V 

Idd 

operating current 

V DO = 3.8 V 


15 

30 

mA 

too 

operating current 

Vdd = 5 V 


25 

50 

mA 

•PWRDWN 

stand-by current 

in power-down 
mode 


100 


uA 

Inputs 

V, L 

LOW level input voltage 


0 


0.3 V DD 

V 

V,H 

HIGH level input voltage 


0.7 Vdd 


V D d 

V 


input current 




10 

ma 

Outputs 

Vol 

LOW level output voltage 

note 1 



0.4 

V 

Vqh 

HIGH level output voltage 

note 1 

V DD -0.5 



V 

3-state outputs 

loz 

OFF state current 

Vi = 0to5.5V | 

- 

- 

10 

ma 


Note 

1 . Maximum load current for LTDATA, LTCNT1 C. LTCNT0C, LTENC. LTCLKC, TEST1 , TEST2, FDAC. FDAF = 2 mA; 
for LTDATAC = 3 mA. 


August 1993 
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US Patent Number.5,946,343 Issued to Schotz 

Item Number 5: Modulator, RF2422 



Absolute Maximum Ratings 


Parameter 

Rating 

Unit 

Supply Voltage 

-0.5 to +7.5 

Vdc 

Input LO and RF Levels 

+10 

dBm 

Operating Ambient Temperature 

-40 to +85 

°C 

Storage Temperature 

-40 to +150 



Caution! ESD sensitive device. 


RF Micro Devices believes the furnished irformation to correct and accurate 
at the time of this printing. However. RF Micro Devices reserves the right to 
mate changes to its products without notice. RF Micro Devices does not 
assume responsibility (or the use of the descrttied pioductfe). 


Parameter 

Specification 

Unit 

Condition 

Min. 

Typ. 

Max. 

uamer input 





1 — £.sJ \s y VQQ — «J V 

Frequency Range 
Power Level 

600 

-6 


2500 
+6 

MHz 
dBm 


Input VSWR 


5:1 
1.8:1 
1.2:1 



At 900MHz 
At 1800 MHz 
At 2500 MHz 

Modulation Input 






Frequency Range 
Reference Voltage (V REF ) 

DC 

2.0 

3.0 

250 

MHz 
V 


Maximum Modulation (l&Q) 



V REF Z , - w 

V 


Gain Asymmetry 
Quadrature Phase Error 


0.2 
3 


dB 

o 


input Resistance 


30 


kn 


Input Bias Current 



40 

uA 


RF Output 





LO=2GHz and -5 dBm, l&Q=2.0V PP SSB 

Output Rower 
Output Impedance 
Output VSWR 

-3 

50 
3.5:1 
1.3:1 

+3 

dBm 

n 

At 900MHz 
At 2000 MHz 

Harmonic Output 
Carrier Suppression 

-30 
25 
30 

1.15:1 
-35 
35 
35 


dBc 
dB 
dB 

At 2500MHz 

IM 3 Suppression 
Broadband Noise Floor 

30 
25 

35 
30 

-145 
-152 


dB 
dB 

dBm/Hz 
dBm/Hz 

Intermodulation of the carrier and the 
desired RF signal 

Intermodulation of baseband signals 

At 20MHz offset, V CC =5V. 

Tied to V REF : ISIG, QSIG, IREF, and QREF 

At 850MHz 

At 1900 MHz 

Power Down 






Turn On/Off Time 
PD Input Resistance 
Power Control "ON" 
Power Control 'OFF 

50 
1.0 

1.2 

100 
2.8 

ns 

kn 

V 
V 

Threshold voltage 
Threshold voltage 

Power Supply 

Voltage 

Current 

4.5 

5 

45 

6.0 
50 
25 

V 
V 

mA 
HA 

Specifications 
Operating Limits 
Operating 
Rower Down 


5-30 


Rev A5 010817 
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US Patent Number: 5,946,343 Issued to Schotz 

Item Number 6: Power Amplifier, TQ9132 

TriQuint flfc 

SEMICONDUCTOR 

WIRELESS COMMUNICATIONS DIVISION 




TQ9132B 


Product Description 

The TQ9132B amplifier is an 800-2500 MHz amplifier capable of providing moderate 
output power (50 mW) for a wide variety of transmit and receive applications. The 
amplifier's input and output are matched to 50 Q with internal circuitry, simplifying 
interfaces to 50 Q systems. In addition, DC blocking capacitors are included on chip, 
permitting direct connections to the input and output Its 8-pin surface mount 
package and low cost are well suited to many wireless communications applications. 

Electrical Specifications 1 


Psrametar 

MIn 

Typ 

Max 

Units 

Gain 

13.5 

16 


dB 

Output 1 dB Gain Compression 

15.5 

17 


dBm 

Input Return Loss 


12 


dB 

Output Return Loss 


12 


dB 

DC Supply Current 


85 

100 

MA 


Note 1: Test Conditions: Voo = 50 V, Freq. = 2500 MHz, T*r 25° C. 
Note* . Min/max values 100% production tested 


TQ9132B 

DATASHEET 

3V Cellular TDMA/AMPS 
Power Amplifier IC 


Features 

■ Single 3V- 6V supply 

■ Wide frequency range 

• +J7 dBm output power 

• Input and output matched to SOD 

■ SOS surface mount plastic package 


• Power Amplifier drivers 

■ PCN Medium-power amplifiers 

• Medium-power WLANs 

■ CDPD Modems 

■ Base Station receivers 


For additional information and latest specifications, see our website: www.trlquintcom 
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MC12210 Item Number 7: Phase Locked Loop, MC12210 

ELECTRICAL CHARACTERISTICS (V C c = 2.7 to 5.5 V; T A = -40 to +85X, unless otherwise noted.) 


Parameter 

Symbol 

Min 


Max 

Unit 

Condition 

Supply Current for Vcc 

«CC 

- 

8.8 

13.0 

mA 

Note 1 


10.2 

16.0 

Note 2 

Supply Current for Vp 

IP 


0.7 

1.1 

mA 

Note 3 


0.8 

1.3 

Note 4 

Operating Frequency fiNmax 

f|Nmin 

F|N 

2500 

- 

500 

MHz 

Note 5 

Operating Frequency (OSCin) 

FOSC 

- 

12 

20 

MHz 

Crystal Mode 

- 

- 

40 

MHz 

External Reference Mode 

Input Sensitivity f| N 

OSCin 

V|N 

200 

- 

1000 

mVpp 


Vosc 

500 

- 

2200 

mVpp 


Input HIGH Voltage CLK, DATA, LE, FC 

V|H 

0.7 Vcc 

- 


V 


Input LOW Voltage CLK, DATA, LE, FC 

Vii 



0.3 Vrr 

V 

Vcc = 5.5 V 

L»L» 

Input HIGH Current (DATA and CLK) 

■lH 


1.0 

2.0 

uA 

Vrr = 5.5 v 

Input LOW Current (DATA and CLK) 

III 

-10 

-5.0 


uA 

Vcc = 5.5 V 

Input Current (OSCin) 

lose 

- 

130 
-310 

- 

; ha 

OSCin = V C C 
OSCin = Vcc -2.2 V 

Input HIGH Current (LE and FC) 

l|H 


1.0 

2.0 

HA 


Input LOW Current (LE and FC) 

l|L 

-75 

-60 


uA 


Charge Pump Output Current 
Do and BISW 

'Source 6 

-2.6 

-2.0 

-1.4 

mA 

VDo = Vp/2; V p = 2.7 V 
Vrisw = Vo/2; V D = 2.7 V 

J Sink 6 

+1.4 

+2.0 

+2.6 

^Hi-Z 

-15 


+15 

nA 

0.5<V DO <V p -0.5 
°- 5< VBISW <v p-0.5 

Output HIGH Voltage (LD, 4>R, <|>P, foUT) 

VOH 

4.4 

- 

- 

V 

V C C = 50 V 

2.4 

- 

- 

V 

V C C = 30 V 

Output LOW Voltage (LD, $R % $P t foUT) 

vol 



0.4 

V 

V C C = 50 V 



0.4 

V 

V C C = 3.0 V 

Output HIGH Current (LD, $R t $P, foUT) 

■OH 

-1.0 



mA 


Output LOW Current (LD, <|>R, $P t foUT) 

1 w n o \t —ii • ■ 

'OL 

1.0 



mA 



2. Vcc = 5.5 V, ail outputs open. 

3. Vp = 3.3 V, all outputs open. 

Figure 8. Typical External Charge Pump Circuit 


4. Vp = 6.0 V, all outputs open. 

5. AC coupling, Fjn measured with a 1000 pF capacitor. 

6. Source current flows out of the pin and sink current flows into the pin . 

Figure 9. Typical Lock Detect Circuit 


12 kQ 
$P CMAAr 


CMA/V 
12 kn 



EXTERNAL CHARGE 
PUMP OUTPUT 


33 kO 
LD (H/V\r 


=p 0.01 uf 


LOCK DETECT 
OUTPUT 


10 kQ 


MOTOROLA RF/IF DEVICE DATA 
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Item Number 8: Voltage Controlled Oscillator, SMV2500 
Z-Communications, Inc. 

9939 Via Pasar • San Diego. CA 92126 
TEL (619) 621-2700 FAX (619) 621-2722 


SMV2500L 

Rev E5 



PHASE NOISE (1 Hz BW, typical) 


FEATURES 


* Frequency Range: 2400- 2484 MHz 
» Tuning Voltage: q-3 Vdc 
° SUB-L - Style Package 


APPLICATIONS 



■ Personai Communications Systems 

-130 1 s 1 1 1 — : s 

IK 10K 

I L I 

tOOK 

•WLAN 

• Portable Radios 

OFFSET (Hz) 


1 1 PERFORMANCE SPECIFICATIONS 

VALUE 

UNITS 

Oscillation Frequency Range 

2400 - 2484 

MHz 

Phase Noise @ 10 kHz offset (1 Hz BW, typ.) 

-87 

dBc/Hz 

Harmonic Suppression (2nd, typ.) 

-20 

dBc 

Tuning Voltage 

0-3 

Vdc 

Tuning Sensitivity (avg.) 

105 

MHzA/ 

Power Output 

9.25±2.75 

dBm 

Load Impedance 

50 

n 

Input Capacitance (max.) 

50 

PF 

Pushing 

<30 

MHz/V 

Pulling (14 dB Return Loss, Any Phase) 

<25 

MHz 

Operating Temperature Range 

-40 to 85 

°C 

Package Style 

SUB-L 


POWER SUPPLY REQUIREMENTS 



SuddIv Voltaae (Vcc t nom.) 

3 

Vdc 

Supply Current (Ice, typ.) 

19 

mA 

All specifications are typical umess otherwise noted and subject to change without notice. 

APPLICATION NOTES 



• AN-100/1 : Mounting and Grounding of VCOs 

• AN-102 : Proper Output Loading of VCOs 

• AN-107 : How to Solder Z-COMM VCOs 

KirkTCC- — - — — 


© Z-Communications, Inc. Panoi 

Pa 9e 1 Ail rights reserved 


11 


US Patent Number:5,946,343 Issued to Schotz 


Item Number 9: Low Noise Amplifier, MBA86576 


Absolute Maximum Ratings 


Symbol 

Parameter 

Units 

Absolute 
Maximum' ^ 

v d 

Device Voltage, RF output 
to ground 

V 

9 

Vg 

Device Voltage, RF input 
to ground 

V 

405 
-L0 

Pin 

CW RF Input Power 

dBm 

+13 

T ch 

Channel Temperature 

°C 

150 

T STG 

Storage Temperature 

°C 

-65tol50 


Thermal Resistance 121 : 


Notes: 

1 . Operation of this device above any one 
of these limits may cause permanent 


2. T c = 25*C (T c is defined to be the 
temperature at the package pins where 
contact is made to the circuit board). 


MGA-86576 Electrical Specifications, T c = 25°C, Z o = 50Q,v d =5V 


Symbol 

Parameters and Test Conditions 

Units 

Min. 

Typ. 

Max. 

Gp 

PowerGamCISjnl 2 ) 

f= 1.5GHz 
f=2.5GHz 
f= 4.0GHz 
f= 6.0 GHz 
f= 8.0GHz 

dB 

20 

212 

£o. ( 

23.1 
19.3 
15.4 


NFgo 

50 Q Noise Figure 

f= 1.5GHz 
f= 2.5 GHz 
f= 4.0GHz 
f= 6.0GHz 
f= 8.0GHz 

dB 


22 

1 Q 

2.0 
23 
25 

23 

NF 0 

Optimum Noise Figure 
(Input tuned for lowest noise 
figure) 

f= 1.5GHz 
f= 2.5GHz 
f= 4.0GHz 
f= 6.0GHz 
f= 8.0GHz 

dB 


LB 
15 
1.6 
IS 
2.1 


P ldB 

Output Power at 1 dB Gain 
Compression 

f= 1.5GHz 
f- 2.5GHz 
f = 4.0 GHz 
f= 6.0GHz 
f= 8.0GHz 

dBm 


6.4 
7.0 
63 
4.3 
3.8 



Third Order Intercept Point 

f= 4.0 GHz 

dBm 


16.0 


VSWR 

Input VSWR 

f= 1.5GHz 
f= 2.5 GHz 
f= 4.0GHz 
f= 6.0 GHz 
f= 8.0GHz 



3.6:1 
3.3:1 
2.2:1 
1.4:1 
12:1 

3.6:1 


Output VSWR 

f= 1.5GHz 
f= 2.5GHz 
f= 4.0 GHz 
f= 6.0 GHz 
f= 8.0 GHz 



25:1 
2.1:1 
1.7:1 
1.4:1 
Lftl 


Id 

Device Current 

mA 

9 

16 



6-229 
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Item Number 10: Digital Interface Transmitter, CS8402 
*T£L CS8401A CS8402A 


ABSOLUTE MAXIMUM RATINGS (GND = 0V. all voltages with respect to ground.) 


Parameter 

Symbol 

Min 

Max 

Units 

DC Power Supply 

VD+ 


6.0 

V 

Input Current, Any Pin Except Supply 

Note 1 

•in 


±10 

mA 

Digital Input Voltage 

V IND 

-0.3 

VD+ 

V 

Ambient Operating Temperature (power applied) 

T A 

-55 

125 

°C 

Storage Temperature 

T stg 

-65 

150 

°C 


Notes: 1. Transient currents of up to 100 mA will not cause SCR latch-up. 

WARNING: Operation at or beyond these limits may result in permanent damage to the device. 
Normal operation is not guaranteed at these extremes. 


RECOMMENDED OPERATING CONDITIONS 

(GND = 0V; ail voltages with respect to ground) 


Parameter 

Symbol 

Min 

Typ 

Max 

Units 

DC Voltage 

VD+ 

4.5 

5.0 

5.5 

V 

Supply Current 


Note 2 

'DD 


1.5 

5 

mA 

Ambient Operating Temperature: 

CS8401/2A-CP or -CS Note 3 

T A 

0 

25 

70 

°C 


CS8401/2A-IP or -IS 



^0 


85 

°C 

Power Consumption 


Note 2 

Pd 


7.5 

25 

mW 


Notes: 2. Drivers open (unloaded). The majority of power is used in the load connected to the drivers. 

3. The '-CP' and '-CS' parts are specified to operate over 0 to 70 °C but are tested at 25 °C only. 
The -IP and -IS* parts are tested over the full -40 to 85 °C temperature range. 


DIGITAL CHARACTERISTICS 

(T A = 25 °C for suffixes 'CP' & *CS\ T A = -40 to 85 °C for 'IP' & 'IS'; VD+ = 5V ± 10%) 


Parameter 

Symbol 

Min 

Typ 

Max 

Units 

High-Level Input Voltage 

V| H 

2.0 


V DD +0.3 

V 

Low-Level Input Voltage 

V| L 

-0.3 


+0.8 

V 

High-Level Output Voltage (l Q = 200jiA) 

VOH 

V DD -1.0 



V 

Low-Level Output Voltage (l 0 = 3.2mA) 

vol 



0.4 

V 

Input Leakage Current 

■in 


1.0 

10 

pA 

Master Clock Frequency: CS8401 A Note 4 

CS8402A Note 4 

MCK 



22 
7.1 

MHz 
MHz 

Master Clock Duty Cycle CS8401/2A 


40 


60 

% 


roister 2. MCK for the CS8402A must be 128x the input word rate, except in Transparent Mode where MCK is 
256xthe input word rate. 


Specifications are subject to change without notice. 


DS60F1 
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US Patent Number:5,946,343 Issued to Schotz 

Item Number 11: Digital to Analog Converter, TDA1305T 

Philips Semiconductors Preliminary specification 


Stereo 1fs data input up-sampling filter with 
bitstream continuous dual DAC (BCC-DAC2) 


QUICK REFERENCE DATA 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

TYR 

MAX. 

UNIT 

Vddo 

digital supply voltage 

note 1 

3.4 

5.0 

5.5 

V 

Vqda 

analog supply voltage 

note 1 

3.4 

5.0 

5.5 

V 

Vddo 

operational amplifier 
supply voltage 

note 1 

3.4 

5.0 

5.5 

V 

Iddd 

digital supply current 

Vnnn = 5 V' 

at code 00000H 


30 


mA 

Idda 

analog supply current 

Vooa = 5 V; 
at code 00000H 


5.5 

8 

mA 

Iddo 

operating amplifier supply 
current 

V DDO = 5V; 
at code 00000H 


6.5 

9 

mA 

VFS(rms) 

full-scale output voltage 
(RMS value) 

Vqdd = Vdda = Vddo = 5 V 

1.425 

1.5 

1.575 

V 

(THD + N)/S 

total harmonic distortion 
plus noise-to-signal ratio 

at 0 dB signal level 


-90 

-81 

dB 

- 

0.003 

0.009 

% 

at -60 dB signal level 


-44 

-40 

dB 

- 

0.63 

0.1 

% 

at -60 dB signal level; 
A-weighted 


^6 


dB 


0.5 


% ; 

S/N 

signal-to-noise ratio at 
bipolar zero 

A-weighting; 
at code 00000H 

100 

108 


dB 

BRns 

input bit rate at data input 

f 8 = 48 kHz; normal speed 



3.072 

Mbits 

BRds 

input bit rate at data input 

f 8 = 48 kHz; double speed 



6.144 

Mbits 

fsys 

system dock frequency 


6.4 


18.432 

MHz 

TCfs 

full scale temperature 
coefficient at analog 
outputs (VOL and VOR) 



±100x10-6 



Tamb 

operating ambient 
temperature 


-30 


+85 



Note 

1 ■ All V 0 d and Vss pins must be connected to the same supply. 


1995 Dec 08 
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Item Number 12: Clock Recovery & Timing, TRU-050 


7. Fa input Hi data, Mandesta encoded date, 
and input dock recovery applications, the 
output dock must run at ton times the input 
rate to ensure that the input is docked 
correctly. Swdp the output dock has a max- 
imum frequency of 65.536 WMz, these inputs 
are medio a maximum rate ot 32.768 MHz. 

2. m2Habinatysubmultipbof(Mlot 
it may be disabled. 

3. A 3.3 volt supply options also ava&f*. 

4. Figure 7 defines these parameters. Figure 2 
illustrates the equivalent Fivegate MJJl 
fasti 2nd operating axx&ions und& tvfatfj 
these parameters are specified and tested. 

5. Syrnrmtn/bfoeONItME/PFRIODin 
percent with V s = U \f for m per figure I 

6. Atossofsigml(lOS)inkalori$settoa 
togk high if no transitions arc detected at 
DATAIN after 256 dock cydes. As soon 
asattatisitmoccursatOAim,LOSis 
settoafogkfow. 

7. Accuracy at room temperature. Stability 
(mt&nrxramBtypkaay 1 20 pom. 


Paramelei 


Symbol Min 


Input NR2 Data Rates 

; CAW 

1 /I /wo 

t 0.008 

• 65.570 

! MHz 

tnputRl Data and Qock Rates 1 

1 OAfflflV 

j 0.008 

! JZ/oo 

I MHz 

Untnttttti {\itfnft Ctt%mtattm 

nURunai uuipui riafUcncj 





Output 7 

! 0t77 

J 12.0 

55.5J6 

| MHz 

Output 2^ 


! 0.05 

! 32J6B 

i Afffc 

Supply Voltage J 

S !Soo — 

i 4.5 

• 5.5 

1 1/ 

I " 

Simnhf torrent (Mnr* => $ *\ \f) 

' ton 

! 25 


' /7Z/I 

fiutnit Vrtitom Imck /l/w. -ARM) 

L/UIfJlH wUUOyc LCTVO ( [jf) ~ "/ 





Output Logx High 

1 K (W 

| Z5 


1 1/ 

i V 

OutDut Look Low ^ 

i ^ 


0.5 

V 

JfitfRttfflfl TffttfK" ^ 





J&e Jitne (0 5 V to 2 5 V) 


! 0.5 

5 

1 /1$ 

CM " r * it C ti i~ A C IA 

tali Tune (2.5 V to 0.5 V) 

! f 

; 0.5 

! 5 

! n5 

SymmetyvOutycyde 5 





Output 7 

SYM1 

! 40 

60 


(JUtpUtZ 

SYM2 

i 45 

55 

* 

KBCUrScU UUCK 

! Rrtir 


ou 


Intuit Osfa 
UfAH Uctuf 

btrxit Lofoc Hkrh 

UOAM tvw 

in 

2.0 


u 

V 

/nrw/f //vrir /mv 

it 


O.fl 

1/ 
r 

ConUd Maoe BanrMh (3dBVC - 2 SQV) 

aw 

Off 

50 



Sensitivity <s>VC=V0 


See Figure 11 

ppm/v 

Loss of Sig^l Indication 6 

L 0S 




Outmrt Look Hint) 

Vnu 

Ufl 

2.5 


1/ 

Ir 

Output Logjc low 

hi 


0.5 

1/ 

r 

NominalOutput Frequency on Loss of Signal: 7 ! 






0UT1 

-ISpptn i 

75 ppm 1 

ppmfromfo 1 

0Wpuf2 j 

0UJ2 

75 ppm j 

75 ppm | 

ppm from fo 2 

Phase Detector Gam ; 


-0.53 x Data Density ! 

V/rad 


Table I 


OH- 
V Ol- 


«.0V P 


^ 


t 


8VM=100x^CW 


V 00 RCLK, RDATA 
V ° LOSIN GND 


M.SV 
0.10 pF 


650O: 


-f <> 


15 pF 


2oH7 


Vemon International 267 Lowes Road. Hudson, NH 03051 lei: 1-88-VECIR0N1 e-mail: veWon@vectron. 
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US Pa tent Number:5,946,343 Issue d to Schotz 

Item Number 13: Demodulator, RF2703 


RF2703 


Absolute Maximum Ratings 


Parameter 

Rating 

Unit 

Supply Voltage 

-0.5 to 7.0 

Voc 

IF Input Level 

500 

mV P p 

Operating Ambient Temperature 

-40 to +85 

°C 

Storage Temperature 

-40 to +150 

c c 


A 


Caution) ESQ sensitive device. 


fVr Mxm Offvjcea bah^es m lur mined mJornjation id CQttect and arxurnm 
a! tte liruo of tNs onnjiig. Kowiver. R' Micro Dcvieas reserves the right io 
mato citeiaec la to products lyilhcut noiic*. RF Ms*© Devices dc»* 
^r-aufra loapertaihhty fa' iho mho cf itw described pfcriuctfs). 


Parameter 


Specification 


Min, 


Typ. 


Max, 


Unit 


Condition 



fl 



ui on 






S3 






< O 


2 s 


a lu 


o 



Overall 

IF Frequency Range 


Baseband Frequency Range 
Input Impedance 


0.1 to 250 


DC to 50 
1200H 1pF 


MHz 


MHz 

ft 


T=25'C, V CC =3.0V. IF=100MHz, 

LO = 200MHz, F MO D=500kHz 

For IF frequencies below -2.5 MHz. the LO 

should be a square wave. IF frequencies 

lower than 100kHz are attainable if the LO is 

a square wave and sufficiently large DC 

blocking capacitors are used. 

Each input, single-ended 


LO 

Frequency 


Level 

input Impedance 
Demodulator 
Configuration 

Output Impedance 
Maximum Output 
Voltage Gain 

Noise Figure 


Input Third Order Intercept Point 
("Pa) 


0.06 to 1 
500 H 1pF 


V PP 


223 


l/Q Amplitude Balance 
Quadrature Phase Error 
DC Output 

DC Offset 


2.0 


50||lpF 
1.4 
20 
24 
24 

35 

-22 

-11 
-19 

-3 
-28 

0.1 
<±1 
800 
2.4 
<10 


25.1 


0.5 


2.8 


ft 
Vpp 
d& 
d8 
dB 


dBm 
dBm 


dBm 
dBm 

dB 

mV 
V 

mV 


Twice (2x) the IF frequency. For IF frequen- 
cies below -2.5MHz, the LO should be a 
square wave. IF frequencies lower than 
100kHz are attainable if the LO is a square 
wave and sufficiently large DC blocking 
capacitors are used. 


IF, N =28mVp P , LO=200mV PP , Zi OA0 = Wkti 

Each output, l 0UT and Q 0UT 

Saturated 

V CC =3.0V 

V CC =5.0V 

Single Sideband. IF Input of device reac- 
tively matched 

Single Sideband, 50ft shunt resistor at IF 
Input 

V CC =3.0V ( IF fnput of device reactively 
matched 

V CC =3.0V, 50ft shunt resfslor at IF Input 
V CC =5.0V IF Input of device reactively 
matched 

V CC =5.0V, 50ft shunt resistor at IF Input 
V CC =5.0V, IF Input of device reactively 
matched, Z LOA0 ^SQii 


Vcc=3,0V. I 0UT and Q 0UT to GND 
Vcc^S.OV, l 0uT and Q OUT to GND 
iotrr to Qour 


7-24 


Rev A3 971028 
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US Patent Number:5,946,343 Issued to Schotz 


Item Number 13: Demodulator, RF2703 continued 


RF2703 


yj 


Modulator Configuration 

Maximum Output 
input voltage 
Voltage Gain 
l/Q Amplitude Balance 
Quadrature Phase Error 
Carrier Suppression 

Sideband Suppression 


zUU 

O 

n 1 
<±1 
25 

30 


rnVpp 
mVpp 

GO 

uo 

dBc 
dBc 

IFi N =28mV P p, LO=200mV PP - 

ZtoAD = i20oa 

Single Sideband. 1dB Gain Compression. 

Unadjusted. Carrier Suppression may be 
optimized further by adjusting the DC offset 
level between the A and B inputs. 

Power Supply 





Operating limits 

Voltage 


2.7 to 6 


V 

Current 


8 


mA 

V CC =3.0V 


8 

10 

12 

mA 

V CC =5.0V 



Rsv A3 971028 


US Patent Number.5,946,343 Issued to Schotz 
PIC16C5X 


Item Number 14: Microprocessor, PIC16C55 


12.1 DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial) 


PIC16C54/55/56/57-RC, XT, 10, HS, LP 

(Commercial) 


Standard Operating Conditions (unless otherwise specified) 
Operating Temperature 0°C < Ta < +70°C for commercial 


Pa ram 
No. 


Symbol 


Characteristic/Device 


Min 


Typt 


Max 


Units 


Conditions 


D001 


VDD 


Supply Voltage 

PIC16C5X-RC 

PIC16C5X-XT 

PIC16C5X-10 

PIC16C5X-HS 

PIC16C5X-LP 


3.0 
3.0 
4.5 
4.5 
2.5 


6.25 
6.25 
5.5 
5.5 
6.25 


V 
V 
V 
V 
V 


D002 


VDR 


RAM Data Retention Voltage* 1 * 


1.5* 


Device in SLEEP Mode 


D003 


Vpor 


Vdd Start Voltage to ensure 
Power-on Reset 


Vss 


See Section 5.1 for details on 
Power-on Reset 


D004 


SVDD 


Vdd Rise Rate to ensure 
Power-on Reset 


0.05* 


V/ms 


See Section 5.1 for details on 
Power-on Reset 


D010 


loo 


Supply Current* 2 * 

piciecsx-Rc^ 

PIC16C5X-XT 
PIC16C5X-10 
PIC16C5X-HS 
PIC16C5X-HS 
PIC16C5X-LP 


1.8 
1.8 
4.8 
4.8 
9.0 
15 


3.3 
3.3 
10 
10 
20 
32 


mA 
mA 
mA 
mA 
mA 
uA 


Fosc = 4 MHz, Vdd = 5.5V 
Fosc = 4 MHz, Vdd = 5.5V 
Fosc = 10MHz, VDD = 5.5V 
FOSC = 10 MHz, VDD = 5.5V 
Fosc = 20 MHz, VDD = 5.5V 
FOSC = 32 kHz, Vdd = 3.0V, 
WDT disabled 


D020 


Ipd 


Power-down Current* 2 * 


4.0 
0.6 


12 
9 


uA 
MA 


Vdd = 3.0V, WDT enabled 
Vdd = 3.0V, WDT disabled 


* These parameters are characterized but not tested 

t Data in Typ" column is based on characterization 
not tested. 


results at 25°C. This data is for design guidance only and is 


Note 


This is the limit to which Vdd can be lowered in SLEEP mode without losing RAM data. 
The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus 
loading, oscillator type, bus rate, internal code execution pattern and temperature also have an impact on 
the current consumption. 

a) The test conditions for ail Idd measurements in active Operation mode are: O SC1 = e xternal square 
wave, from raiMo-rail; all I/O pins tristated, pulled to Vss, T0CKI = Vdd, MCLR = Vdd; WDT 
enabled/disabled as specified. 

b) For standby current measurements, the conditions are the same, except that the device is in SLEEP 
mode. The power-down current in SLEEP mode does not depend on the oscillator type. 

Does not include current through Rext. The current through the resistor can be estimated by the formula- 
te = Vdd/2Rext (mA) with Rext in kn. 
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EXHIBIT C 

NOTE : A=ABstatt S=Schotz FHSS=Frequency Hopping Spread Spectrum w=with Tx=transmitter 

SupplyCurrent 







AitstatfsTx 

A(TX) 

BA1404 

3 

18-pin 
0.44x0.30 


FM Stereo Transmitter 





16+ 
hours 

Tx continuous operation time 


SfTxwSS) 

DSP56002 

90 

144-pin 
0.78x6.78 


Schotz FHSS Tx 


>PLL 

1 

N/A 


PLL located inside DSP56002 


>ckout 

14 

N/A 


ckout located inside DSP56002 


SAA7360 


44-pin 
0.50x0.50 


A/D converter 


>analog 

43 



function of the A/D converter 


>digita) 

50 



function of the A/D converter 


SAA2520 

82 

44-pin 
0:55x0.55 


Stereo Filter MPEG 


SAA2521 

25 

44-pin 
0.55 x0.55 


MPEG 


RF2422 

45 

16-pin 
0.39x0.24 


Modulator 


TQ9132 

85 

8-pin 
0.19x0.23 


Power Amp 


MC12210 

10.2 

16-pin 
0.39X0.24 


PLL 


SMV2500 

19 

12-pin 
0.28x0.28 


VCO 


HK-3131-01 

no data 

no data 


Optical Digital Rcvr (*) 


M2D300 

no data 

no data. 


VCO (*) 


SR7241203 

no data 

no date 


FEC (*) 


SRT-24INT 

no data 

no data 


Interieaver (*) 





0.1 hours 
or 6+ 
minutes 



{(60x50rnA-minutesJ/r(60 minutes/hour x 24 hour/day)(3mA)]} x (24hour/day 

) = 16.6 hours 













S{Tx w SS) equation in hours: 





{(60x50mA-min.)/[(60 min./hrx24 hr/day)(90+1+14+43+50+82+25+45+85+1C 

1.2+1 9mA)j}x(24hr/day)=6.4min 

where min = minutes and hr = hours j j 


(*} = Unable to locate datasheet for integrated chip (!C) referenced by Schotz 
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NOTE: A=Altstatt S=Schotz FHSS=Frequency Hopping Spread Spectrum w=wlth Rx=Receiver 

SupplyCurrent 







AltstatfsRx 

A(Rx) 

TA7792 

4 

16-pin 
0.77x0.30 


AM/FM Tuner System 


TA7766A 

0.8 

18-pin 
0.44x0.30 


FMPLL 


10+ 
hours 

Rx continuous operation time 


S(RxwSS) 

DSP56002 

90 

144-pin 
0.78x0.78 


Schotz FHSS Rx 


>PLL 

1 

N/A 


PLL located inside DSP56002 


>ckout 

14 

N/A 


ckout located inside OSP56002 


MGA86576 

16 

4-pin 
0.20x0.07 


LNA 


HK-3131-03 

no data 

no data 


Optical Digital Tx (*) 


CS8402 

1,5 

28-pin 
1.20x0.20 


Digital Interface Tx 


SAA2520 

82 

44-pin 
0.55x0.55 


Stereo Filter MPEG 


TDA1305T 

42 

28-pin 
0.70x0.40 


DAC 


TRU-050 

63 

16-pin 
0.80x0.30 


Clock Recovery and Timing 


RF2703 

10 

14-pin 
0.34x0.24 


Demodulator 


MC12210 

10.2 

16-pin 
0.39x054 


PLL 


SMV2500 

19 

12-pin 
0.28x0.28 


VCO 


SRT241203 

no data 

no data . 


FECH 


SRT-24INT 

no data 

no data 


De-Interieaver (*) 


IAM81008 

no data 

no data 


Mixer (*) 





0.14 
hours or 

8+ 
minutes 




A(Rx) equation in hours: 
{(60x50mA-minutesVr(60 minutes/hour x 24 hour/dav)(4.8mA)T> x f24hour/dav) 


S(Rx w SS) equation in hours: 


{(60x50mA-minutesVr(60 minutes/hour x 24 hour/day)fsum of IC currents in mAfflx (24hour?dayT 
(*) = Unable to locate datasheet for integrated chip (IC) referenced by Schotz 
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NOTE : A=Altstatt S=Schotz DSSS=Direct Sequence Spread Spectrum w=with Tx=transmitter^ 

Size 







Altstaffs Tx 

AfTx) 

BA1404 i 

3 

18-pin ; 
0.44 x 0.30 


FM Stereo Transmitter 





16+ 
hours 

Tx continuous operation time 


S(TxwSS) 

DSP56002 

90 

144-pin 
0.78 x 0.78 


Schotz DSSS Tx 


>PLL 

1 . 

N/A 


PLL located inside DSPooOOZ 


>ckout 

14 

N/A 


ckout located inside DSP56002 


PIC16C55 

1.8 

28-pin 
1.5x0.50 


Microprocessor 


SAA7360 


44-pin 
0.50 x 0.50 


A/D convener 


>analog 

43 



function of the A/D converter 


>digital 

50 



function of the A/D converter 


RF2422 

45 

16-pin 
0.39x0.24 


Modulator 


MC12210 

10.2 

16-pin 
0.39x0.24 


PLL 


SMV2500 

19 

12-pin 
0.28x0.28 


VCO 


CYLINKSSTS 

no data 

no data 


DSSS Transmitter (*) 


HK-3131-01 

no data 

no data 


Optical Digital Rcvr (*) 


M2 D300 

i no data 

no data 


vcon 





0.18 
hours or 

11 
minutes 




{(60x50mA-minutes)/[(60 minutes/hour x 24 hour/day)(3mA)}} x (24hour/day) 


S(Tx w SS) equation in hours: 


{(60x50mA-minutes)/{(60 minutes/hour x 24 hour/day)(sum of IC currents in mA ii) x (24hour/day) 


(*) = Unable to locate datasheet for integrated chip (IG) referenced by Schotz 
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NOTE : A= Altstatt S=Schotz DSSS=Direct Sequence Spread Spectrum w=with Rx=Recejyer^ 

SupplyCurrent Size 




* . 



Altstatfs Rx 

A(Rx) 

TA7792 

.4 

16-pin 
0.77x0.30 


AM/FM Tuner System 


TA7766A 

0.8 

18-pin 
0.44x0.30 


FM PLL 




. 10+ 
hours 

Rx continuous operation time 


S(Rx w SS) 

DSP56002 

90 

. 144-pin 
0.78x0.78 


Scnotz DSSS.Rx i 


>PLL 

1 

N/A 


PLL located inside DSP56002 


>ckoiit 

14 

N/A 


ckout located inside DSP56002 


PIC16C55 

1.8 

28-pin 
1.5 x 0.50 


Microprocessor 


CYLINK 

. no data 

no data 


DSSS Receiver ! 


MGA86576 

16 

4-pin 
0.20 x 0.07 


LNA 


IAM81008 

no data 

no data 


[_ Mixer n 


CS8402 

1.5 

28-pin 
1.20x0.20 


Digital Interface Tx 


TDA1305T 

42 

28-pin 
0.70 x 0.40 


DAC 


MC12210 

10.2 

16-pin 
0.39 x 0.24 


PLL 


SMV25dGi 

19 

12-pin 
0.28x0.28 


VCO 


HK-3131-03 

no data 

no data 


1 Optical Digital Tx (*) 





0,25 
hours or 

- 15 - 
minutes 



AfRxl eauation in hours: 1 1 L . " . 

{(60x50mA-minutes)/r(60 minutes/hour x 24 hour/day)(4.8mA)]} x 

(24hour/day) 













S(Rx w SS) equation in hours: 





((60x50mA-minutes)/[(60 minutes/hoiir x 24 hour/day)(sum of IC currents in mA)]) x (24hour/day) i 

1 I I 


i 

(*) = Unable to locate datasheet for integrated chip (IC) referenced by Schotz ! 
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EXHIBIT D 
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~ ch. 1 • Intrwluctlon to Wireless Communication Systems 

microceUular systems. However, satellite mobile systems offer tremendous 
promise for paging, data collection, and emergency communications, as well as 
for global roaming before IMT-2000 is deployed. In early 1990, the aerospace 
industry demonstrated the first successful launch of a small satellite on a rocket 
from a jet aircraft This launch technique is more than an order of magnitude 
less expensive than conventional ground-based launches and can be deployed 
quickly, suggesting that a network of LEOs could be rapidly deployed for wire- 
less co^nmunications around the globe. Already, several companies have pro- 
posed systems and service concepts for worldwide paging, cellular telephone, and 
emergency navigation and notification [IEE91]. 

In emerging nations, where existing telephone service is almost nonexist- 
ent, fixed cellular telephone systems are being installed at a rapid rate. This is 
due to the fact that developing nations are finding it is quicker and more afford- 
able to install cellular telephone systems for fixed home use, rather than install 
wires in neighborhoods which have not yet received telephone connections to the 
PSTN. 

The world is now in the early stages of a major telecommunications revolu- 
tion that will provide ubiquitous communication access to citizens, wherever 
they are [Kuc91], [Goo9U, [ITU94]. This new field requires engineers who can 
design and develop new wireless systems, make meaningful comparisons of com- 
peting systems, and understand the engineering trade-offs that must be made in 
any system. Such understanding can only be achieved by mastering the funda- 
mental technical concepts of wireless personal communications. These concepts 
are the subject of the remaining chapters of this text. 

1.6 Problems 

1.1 Why do paging systems need to provide low data rates? How does a low data 
. rate lead to better coverage? 

1.2 Qualitatively describe how the power supply requirements differ between 
mobile and portable cellular phones, as well as the difference between pocket 
pagers and cordless phones. How does coverage range impact battery life in a 
mobile radio system? 

1.3 In simulcasting paging systems, there usually is one dominant signal arriving 
at the pagingreceiver. In most, but not all cases, the dominant signal arrives 
from the transmitter closest to the paging receiver. Explain how the FM cap- 
ture effect could help reception of the paging receiver. Could the FM capture 
effect help cellular radio systems? Explain how. 

1.4 Where would walkie-talkies fit in Tables 1.5 and 1.6? Carefully describe the 
similarities and differences between walkie-talkies and cordless telephones. 
Why would consumers expect a much higher grade of service for a cordless 
telephone system? 

1.5 Assume a 1 Amp-hour battery is used on a cellular telephone (often called a 
cellular subscriber unit). Also assume that the phone's radio receiver draws 35 
mA on receive and 250 mA during a call. How long would the phone work (i.e. 
what is the battery life) if the user has one 3-minute call every day? every 6 
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hours? every hour? What is the maximum talk time available on the cellular 
phone in this example? 

1.6 Assume a CT2 subscriber unit has the same size battery as the phone in Prob- 
lem 1.5, but the paging receiver draws 5 mA and the transmitter draws 80 mA 
during a call. Recompute the battery life for the cases in Problem 1.5. Recom- 
pute the maximum talk time for the CT2 handset. 

1.7 Why would one expect the CT2 handset in Problem 1.6 to have a smaller bat- 
tery drain during transmission than a cellular telephone? 

1.8 Why is FM, rather than AM, used in most mobile radio systems today? List as 
many reasons as you can think of, and justify your responses. Consider issues 
such as fidelity, power consumption, and noise. 

1.9 List the factors that led to the development of (a) the GSM system for Europe, 
and (b) the U.S. digital cellular system. How important was it for both efforts 
to (i) maintain compatibility with existing cellular phones? (ii) obtain spectral 
Efficiency? (iii) obtain new radio spectrum? 

1.10 Assume that a GSM, an IS-95, and a U.S. digital cellular base station transmit 
the same power over the same distance. Which system yrill provide the best 
SNR at a mobile receiver? How much is the improvement over the other two 
systems? Assume a perfect receiver with only thermal noise is used for each of 
the three systems. 

1.11 Discuss the similarities and difference between a conventional cellular radio 
system and a space-based cellular radio system. What are the advantages and 
disadvantages of each system? Which system could support a larger number of 
users for a given frequency alldcation? How would this impact the cost of ser- 
vice for each subscriber? 

1.12 Assume that wireless communication services can be classified as belonging to 
one of the following four groups: 

High power, wide area systems (cellular) 
Low power, local area systems (cordless telephone and PCS) 
Low speed, wide area systems (mobile data) 
High speed, local area systems (wireless LANs) 
Classify each of the wireless systems described in Chapter 1 using these four 
groups. Justify your answers. Note that some systems may fit into more than 
one group. 

1.13 Discuss the importance of regional and international standards organizations 
such as ITU-R, ETSI, and WARC. What competitive advantages are there in 
using different wireless standards in different parts of the world? What disad- 
vantages arise when different standards and different frequencies are used in 
different parts of the world?. .... 

1.14 Based on the proliferation of wireless standards throughout the world, discuss 
how likely it is for IMT-2000 to be adopted. Provide a detailed explanation, 

along^withjnrobable scenarios of services, spectrin^ ftllnnfltin os, and cost. 
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Code 
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1 
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Figure 2.23 Simple time-hopping (pseudorandom pulse) system. 


time-frequency hopping system might change frequency and/or amplitude 
only at one/zero transitions in the code sequence. Figure 2.23 shows a 
time-hopping system in block form. The simplicity of the modulator is 
obvious. Any pulse-modulatable signal source capable of following code 
waveforms is eligible as a time-hopping modulator. 

Time hopping may be used to aid in reducing interference between 
systems in time-division multiplexing. However, stringent timing require- 
ments must be placed on the overall system to ensure minimum overlap 
between transmitters. Also, as in any other coded communications system, 
the codes must be considered carefully from the standpoint of their cross- 
correlation properties. 

Simple time-hopping modulation offers little in the way of interference 
rejection because a continuous carrier at the signal center frequency can 
block communications effectively. The primary advantage offered is in the 
reduced duty cycle; that is, to be really effective an interfering transmitter 
would be forced to transmit continuously (assuming the coding used by the 
time-hopper is unknown to the interferer). The power required of the 
reduced-duty-cycle time-hopper would be less than that of the interfering 
transmitter by a factor equal to the signal duty cycle. 

Because of this relative vulnerability to interference, simple time-hopping 
transmissions should not be used for antijamming unless combined with 
frequency hopping to prevent single frequency interferes from causing 
significant losses. For ranging, multiple access, or other special uses time- 
hopping may be especially useful, if only because of the simplicity of 
generating the transmitted signal. 
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1. Introduction 

The process of optical to electrical and vice versa conversion in fibre-optic-based optical 
networks for signal processing limits how much fibre bandwidth can be used because of the 
limited speed of electronic signal processors. It is believed that optical components, once fully 
developed and integrated, will offer much higher speeds for optical signal processing than 
electrical one. Therefore, a desirable feature of optical communications systems would be the 
ability to perform signal processing functions optically only when desired. Fibre optic CDMA 
takes advantages of excess bandwidth in single mode fibres to map the low information rate of 
electrical or optical data into high rate optical pulse sequences followed by a laser beam to 
obtain random, asynchronous communications access free of network control among many 
users. (Fig.l) 

OCDMA signals would be compared at the 
receivers to a stored copy of itself (correlation 
process and characteristic of spread spectrum 
communications) and to a threshold level at the 
comparator for the data recovery. (Fig.l) 

Figure 1. Fibre optic communications system using optical codec 

Actually in such a system, there are N transmitters and receivers pairs as users that the set of 
OCDMA pulse sequences essentially become a set of address codes or signature sequences for 
the network which is shown in Figure 2. 



1 
I 

m 


i i 

Figure 2. Schematic diagram of an OCDMA communications system 

The theoretical available bandwidth in a standard single-mode optical fibre invites us to use it 
in an advantageous manner to the full usage of such great capacity. For local area networks we 
can use Time-Division Multiple-Access (TDMA) but we are limited to a few Gbps by the 
speed of current electro-optic technology and we need an exact synchronization between the 
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users. Wavelength-Division Multiple-Access (WDMA) would be our next choice but 
technology again cannot help us avoid the limitations of tuneable optical receivers, which 
provide us just about an hundred different wavelengths. Although we can combine TDMA and 
WDMA to get greater speed and flexibility, we really get a great deal of advantage when using 
Optical Asynchronous Code-Division Multiple-Access (OACDMA) because we eliminate all 
these problems and others, like channel allocation, channel degradation, security, fixed bit-rate. 
With all this in mind we can undoubtedly consider OCDMA as a communication system which 
deserves our attention for present research. 

2. Aims and Objectives 

Based on the mentioned motivations and because CDMA coding scheme has already been 
applied into practical radio networks like Mobile Communication (3G) or Global Positioning 
System (GPS), also deploying CDMA coding in optical channel and making benefit of huge 
bandwidth with as less as possible interference would be the main aims of the project. 

There are various types of interferences such as channel noise, thermal noise, users 
simultaneous access to the network, etc. therefore in order to provide a secure and reliable 
communication having a clear system performance in an acceptable standard specially dealing 
with Multi-User Interference (MUI) reduction based on our design or code selection and 
application would be the main task. 

Objectives of the project principally could be pointed as following: 

> Grasp CDMA method as multiple access 

> Applying CDMA in Optical Communications Networks (OCDMA) 

> Introduce novel system feature based on using alternative schemes than previously used 

> Improving the system performance: 

o Focused on MUI Suppression 
o Noise Reduction 
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3. Literature Survey 


3.1. Spread Spectrum Communications 


Spread spectrum (SS) communications systems have the characteristic attributes that the 
needed transmission bandwidth is much greater than the baseband message signal bandwidth 
and that the transmission bandwidth is determined by a spreading signal that is independent of 
the message. Furthermore, the receiver will recover the signal by applying the same spreading 
code which was in transmitted signal. The main advantage of such a system is interference 
rejection both intentional and unintentional one. In addition to interference rejection, spread 
spectrum system offers secure communication (hard to intercept), multi-user random access 
and high resolution ranging. So by definition a transmission technique in which a pseudo-noise 
code independent of the information is employed as a modulation waveform to 'spread 1 the 
signal energy over a bandwidth much greater than the signal information bandwidth then at the 
receiver the signal l despread J using a synchronised replica of the pseudo-noise random code 
(Fig.3). Two main spread spectrum topologies of all are discussed in the following: 


3.1.1. Direct Sequence Spread Spectrum (DSSS) 

A pseudo-noise (PN) sequence pn t generated at the modulator is used in conjunction with an 
M-array PSK modulation to shift the phase of the PSK signal pseudo-randomly at the chipping 
rate R c (=1/T C ) that is an integer multiple of the symbol rate Rs (=1/Ts) (Fig.4). The transmitted 
bandwidth is determined by the chip rate and by the baseband filtering. The implementation 
limits the maximum chip rate R c (clock rate) and thus the maximum spreading. The PSK 
modulation scheme requires a coherent demodulation. A short-code system uses a PN code 



Wc 


instantaneously: broadband 


Figure 3. Message signal energy spread on bandwidth (DSSS) 
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length equal to a data symbol, while a long-code system uses a PN code length that is much 
longer than a data symbol, so that a different chip pattern is associated with each symbol. 
(Fig.5) 


DSSS 

Spreading 



baseband bandpass 
Figure 4. DSSS system concept 


symbol 


symbol 


prydt 


1 

0 

0 

1 

ji_r 
_r_ 

_n_r~ 

LTU 

_ru 
in 

Jin 

r 

ru~~| 


1 

0 

0 

1 

_ru 

LTL 

JTJ 
« 

LTLj 

~ i_nJ 


chip 


short code 

(a) 


chip 


long code 
(b) 

FigureS. DSSS -a) Short-Code -b) Long-Code systems 

3.1.2. Frequency Hopping Spread Spectrum (FHSS) 

A pseudo-noise (PN) sequence pn t generated at the modulator is used in conjunction with an 
M-array FSK modulation to shift the carrier frequency of the FSK signal pseudo-randomly, at 
the hopping rate T h (=1/Rh) referred to as dwell time. FHSS divides the available bandwidth 
into N channels and hops between these channels according to PN sequence. At each frequency 
hop-time the PN generator feeds the frequency synchroniser a frequency word FW (a sequence 
of n chips) which dictates one of 2 n frequency positions /hi- Transmitter and receiver follow the 
same frequency hop pattern. (Fig.6) 
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Figure 6. FHSS -a) System concept -b) Frequency hopping during the bandwidth 

The transmitted bandwidth is determined by the lowest and highest hop positions and by the 
bandwidth per hop position (A/ C h). For a given hop, the instantaneous occupied bandwidth is 
identical to bandwidth of conventional M-FSK, which is typically much smaller than W ss . So 
the FHSS signal is a narrowband signal, all transmission power is concentrated on one channel. 
Averaged over many hops, the FH/M-FSK spectrum occupies the entire spread spectrum 
bandwidth. Because the bandwidth of a FHSS system only depends on the tuning range, it can 
be hopped over a much wider bandwidth than a DSSS system. 

Since the hops generally result in phase-discontinuity (depending on the particular 
implementation) a non-coherent demodulation is done at the receiver, while with slow hopping 
there are multiple data symbols per hop and with fast hopping there are multiple hops per data 
symbol.(Fig.7) 
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Figure 7. FHSS -a) Fast hopping -b) Slow hopping 
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3.2. Multiple Access Systems 

Code Division Multiple Access (CDMA) is a method of (wirelessly) multiplexing users by 
distinct (orthogonal) codes. All users can transmit at the same time, and each is allocated the 
entire available frequency spectrum for transmission. CDMA is also known as spread spectrum 
multiple access (SSMA). CDMA require neither the bandwidth allocation of FDMA nor the 
time synchronisation of the individual users needed in TDMA. A CDMA user has full time and 
full bandwidth available, but the quality of the communication decreases with the number of 
users (BER increases). 

As it can be seen from the Figure 8, each user has its own PN code, uses the same RF 
bandwidth and transmits simultaneously (synchronous or asynchronous). 


fo\ u \ Cutout 
<y Data 



Figure 8. CDMA Network Concept 

Correlation of the received baseband spread spectrum signal rx^ with the PN sequence of userl 
only despread the signal of userl. The other users produce noise N u for userl. (Fig.9) 









| — ► 



Figure 9. Power distribution on the spectrum and despreading user] 
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3.3. Codes 


In OCDMA systems with incoherent signal processing we are obliged to use signature 
sequences composed of only zeros and ones. Bi-polar codes used currently on radio networks 
are infeasible so we need to devise a new kind of codes which satisfy this requirement and the 
acceptable cross and auto correlation conditions. Optical orthogonal codes (OOC) is a family 
of unipolar (0,1) sequences characterised by a quadruple (n, co, ^, Ac) where n denotes the 
sequence length , co its weight ( the number of Is) then X a and X c the maximum value of the out- 
of-phase auto and cross correlation respectively. OOCs are closely related to constant-weight 
error correcting codes and difference sets. 

At the same time we can focus our attention on prime sequences (PC), extended prime 
sequences (EPC) and their performance improvements against OOC. 

Another level of complexity and performance improvement can be achieved when using Turbo 
Codes (TC) and their performance evaluation on OCDMA systems, since this is a relatively 
new technology, some new studies of TC applied to OCDMA are worthwhile to study as well. 

A field of research is also estimation of interference at the receiver. It has been shown that the 
system performance increases dramatically when using chip-level detection and/or blind 
detection. Chip-level detection system performance when using both PPM and OOK regarding 
MUI with receiver shot noise, blind detection and interference suppression Avalanche Photo 
Detector (APD) receivers and interference estimation used to choose an optimum decision 
threshold level. 


Last three months have been successfully dedicated to study the fundamental and very essential 
materials. As an achievement, I have fully understood: 

> Spread Spectrum Communications: focused on two main methods of signal spreading 
DSSS and FHSS 

> Digital Modulations: various signal and pulse modulations, applications and properties 

> Source and Channel Coding: different codes and objectives 

> CDMA: system concepts and structures as a multiple-access protocol 


4. Task and Time Management 


4.1. First Step 


7 


3 rd Month Report on Optical CDMA Networks 


UNIVERSITY^ 
BIRMINGHAM 


4.2. Second Step 

For next 6 months, I still need a lot more details about CDMA and coding so I have to expand 
my knowledge in this field especially to implement the software simulation using MATLAB to 
understand well enough the coding features, modulation and spreading methods altogether. 
Finally well-developed selections of the methods from each part for the project would be 
considered. Furthermore, I am going to complete the initial studying of the fundamentals of 
optical field of research as soon as possible such as: 

> Optical Sources and Transmitters 

> Optical Fibre as a Channel 

> Optical Detectors and Receivers 

> Noise in Optical Devices and Systems 

Finally at the end of 9 months, I would experiment most of the main concepts of OCDMA and 
face a new overview. Figure 10 illustrates time and task management progress graphically. 

5. Conclusion 

To sum up, as tracked in this report the project is in under well control and follows the plan as 
expected and more importantly a strong foundation of literature has been built. During the few 
months later, computational and simulation concepts will be implemented and can be realised 
where the project goes by the hope that a chance of novelty will also be achieved. 
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Figure 10. Project Planning 
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